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INTRODUCTION
The accidental displacement of roots, endodontic mate­
rials, and dental implants into the maxillary sinus is a 
relatively common complication in dental clinical prac­
tice [1]. Migration of implants into the maxillary sinuses 
(during surgery or after a period of function) has been 
reported [2­9]. Displacement of implants in the sphenoid 
[10] and ethmoid sinuses [11] has also been described in 
the literature.
As implant displacement in the paranasal sinuses may 
be followed by infectious complications [12­15], an imme­
diate or early removal of the displaced implants is indi­
cated. That procedure can be performed either through 
the implant site, or by creating a window in the ante­
rior/lateral wall of the maxillary sinus (if the implant is 
displaced in the maxillary sinus) [3, 5, 16], or by means 
of an endoscopic nasal approach [6, 8, 9].
In this article we described four cases in which a dental 
implant, displaced into maxillary sinus, was removed by 
the posterior Caldwell­Luc approach. The integrity of the 
maxillary division of the trigeminal nerve was preserved 
in all patients and they had no complaints and testing 
showed no signs of nerve injury. There were no postop­
erative antrum­related complaints; the wounds healed 
completely, and there was no residual oroantral fistula.
CASE REPORT 1
A 31­year­old man visited his dental practitioner, and he 
received placement of two dental implants in the upper 
right molar region. After six months he returned to the 
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Figure 1. Periapical radiography showing the dislocated dental im-
plant in the maxillary sinus
Slika 1. Dentalni implantat u maksilarnom sinusu – periapikalni 
radiogram
dental office for the second stage. During the procedure 
of putting the healing screw, the implant was displaced 
and lost from view. A periapical radiography was made 
(Figure 1). The patient was referred to the Department of 
Oral and Maxillofacial Surgery. After thirty days a stan­
dard Caldwell­Luc surgical technique under local anes­
thesia was used to create a small osteotomy in the lateral 
antral wall in the region of the dislocated implant. The 
size of the opening was restricted but sufficient to allow 
passage of the implant. The implant and the cover screw 
were easily retrieved with a vascular forceps. A homog­
enous bone graft from a bone bank was performed after 
elevation of the Schneiderian membrane from the floor 
of the maxillary sinus, to a future placement of another 
dental implant (Figure 2).Stomatološki glasnik Srbije, vol. 56, sv. 3, 2009. 140
CASE REPORT 2
A 81­year­old man was submitted to eight dental implants 
in the maxilla and another eight in the mandible, in order to 
obtain fixed superior and inferior metalloceramic prosthe­
ses. The implant was displaced and lost from view during 
the healing screw procedure (Figure 3). The implant was 
recovered after seven days by an oral and maxillofacial 
surgeon through a Caldwell­Luc approach (Figures 4 and 5).
Figure 3. Displaced dental implant in the maxillary sinus
Slika 3. Zubni implantat u gornjoviličnom sinusu
Figure 4. Direct vision of the dental implant through the Caldwell-
Luc approach
Slika 4. Direktna vidljivost zubnog implantata kod Koldvel-Likovog 
pristupa
Figure 5. Dental implant being recovered with a vascular forceps
Slika 5. Zubni implantat vraćen pomoću vaskularnog forcepsa
Figure 6. Displaced dental implant in the maxillary sinus
Slika 6. Zubni implantat u gornjoviličnom sinusu
CASE REPORT 3
A 47­year­old man had two dental implants inserted at the 
upper left maxillary region, after a good experience with 
other three dental implants. One implant was displaced 
and lost from view when he was eating, one week after 
the healing screw procedure (Figure 6). The implant was 
recovered through a Caldwell­Luc approach.
CASE REPORT 4
A 50­year­old woman had three dental implants inserted 
at the upper right maxillary region. She was using a total 
removable provisional prosthesis. After six months at the 
second stage, the dentist could not find the third implant. 
The implant possibly might be dislocated by the prosthesis 
(Figure 7). The implant was recovered through a Caldwell­
Luc approach under local anesthesia.
DISCUSSION
Alveolar bone is a specialized part of mandibular and maxil­
lary bone that forms the primary support for teeth. It is 
composed of bundles of bone, which is built up in layers 
in a parallel orientation to the coronalapical direction of 
Figure 2. An autogenous bone graft from the mandibular external 
oblique line was performed
Slika 2. Autogeni koštani graft dobijen iz linea obliquae donje viliceSerbian Dental Journal, vol. 56, No 3, 2009 141
Figure 7. Displaced dental implant in the maxillary sinus
Slika 7. Zubni implantat u gornjoviličnom sinusu
the tooth. The anterior maxillary bone is less dense than 
mandibular bone but denser than maxillary posterior 
bone [17]. Alveolar ridge defects and deformities can be 
the results of trauma, periodontal disease, surgical treat­
ment or congenital maldevelopment. Resorption after 
tooth loss has been shown to follow a certain pattern: the 
labial site of alveolar crest is primarily resorbed, which first 
reduces its width and later the height [18­19]. Alveolar 
bone is resorbed after tooth extraction or avulsion most 
rapidly during the first years. The loss is estimated to be 
40­60% during the first three years and decreases to 0.25­
0.5% annual loss thereafter [20]. The causes for resorption 
of alveolar bone have been assumed to be disuse atrophy, 
decreased blood supply, localized inflammation or pros­
thesis pressure [20].
For conventional implant treatment in the maxilla it is 
recommended that at least 10 mm implants should be used 
and a maximal number of implants installed even when 
an overdenture is planned [21, 22]. The edentulous poste­
rior maxilla generally provides a limited amount of bone 
volume owing to atrophy of the alveolar ridge and pneu­
matization of the maxillary sinus and thin cortical bone 
of very low density [3, 23, 24, 25]. Consequently, dental 
implant placement in the posterior maxilla can be compli­
cated. Because such implants are usually inserted margin­
ally to the floor of the maxillary sinus, this approach has a 
high risk of seating the implant into the maxillary sinus.
In general, it has been reported that extension of the 
implants into the maxillary sinus does not play a signifi­
cant role in the implant outcome [26, 27]. It is known that 
slight sinus membrane perforation due to implant place­
ment usually heals spontaneously [24, 26­30]. Brånemark 
et al. [26] reported that parts of implants introduced into 
the nasal or sinus cavity covered by normal mucoperi­
osteum did not have any side effects in the cavities. To 
decrease the risk for developing side effects, sinus mucous 
membrane lifting is recommended before inserting 
implants in a resorbed upper jaw where sinus penetra­
tion is unavoidable. 
In the study of Jung et al. [31] on dogs, when implants 
penetrated the mucosa of the sinus floor less than 2 mm, 
spontaneous covering of the implants with the sinus 
mucosa occurred. On the other hand, when implants pene­
trated the mucosa on the sinus floor more than 4 mm, the 
apical parts of the implants extending into the sinus cavity 
were not covered with the growing antral membrane. 
Therefore, one might expect that implants protruding into 
the sinus cavity could act as foreign bodies and become a 
source of inflammation and sinusitis. However, no signs 
of pathologic findings were observed in this study in 
any of the maxillary sinus cavities in either the 4­mm or 
8­mm sinus­penetrating implant sides. Debris accumu­
lated on the exposed surfaces of the implants extending 
into the sinus cavity that were not covered with the antral 
membrane. The antral membrane around the implants did 
not show any sign of inflammation. This observation may 
be explained by the direct attachment of the membrane to 
the implants, forming a barrier to the sinus cavity.
In another study of Jung et al. [32], more than half of 
the implants showed mucosal thickening around the parts 
of the implants exposed to the sinus cavity. Interestingly, 
no symptoms of maxillary sinusitis were induced by 
the mucosal thickening in the follow­up period (6 to 10 
months). That was probably because the swelling of the 
mucosal lining was limited to the floor of the sinus.
It has been reported that implant extension into the 
nasal cavity can give rise to rhinosinusitis [33]. The most 
likely explanation for that complication, as reported by 
Raghoebar et al. [33], is that altered nasal airflow could 
induce irritation of the nasal mucosa. In addition, nasal 
clearance could be disturbed by implant blockage of the 
mucociliary pathway, giving rise to inflammation [34, 35, 
36]. It is possible that implant extension into the maxillary 
sinus cavity may alter the normal function of the maxil­
lary sinus in the same way as in the nasal cavity [32]. 
Timmenga et al. [28] reported that the occurrence of post­
operative sinusitis after bone grafting of the sinus floor is 
limited to patients with a predisposition for sinusitis. This 
implies that implant exposure to the sinus cavity might 
contribute to the development of maxillary sinusitis in 
patients with a predisposition for sinusitis because it may 
provoke mucosal thickening, which is likely to affect the 
osteomeatal complex [32].
Although it has been reported that oral implants 
migrated in the maxillary sinus may not determine any 
inflammatory/infectious reaction [4], generally foreign 
bodies in the paranasal sinuses should be removed 
because they may cause inflammation/sinusitis by inter­
rupting mucociliary clearance [14, 15, 33]. There are three 
different major approaches to remove materials displaced 
into the maxillary sinus: suction from the socket of an 
extracted tooth, the classical open surgery via the canine 
fossa and endoscopic approach. Suction through the 
dental socket is the easiest procedure when a small root 
is displaced into the maxillary sinus during the course of 
extraction [37]. However, this blind procedure may lead 
to unsatisfactory results when the material is entrapped 
in the undercut of the sinus, and often leads to undesir­
able postoperative depression of the alveolar ridge due to 
the procedure of enlarging the socket for a suction tube. 
Another alternative procedure is the classical approach 
corresponding to the Caldwell–Luc procedure [37, 38]. 
However, this may lead to retraction of the soft tissues 
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[39]. The Caldwell­Luc approach was the gold standard 
for access to the maxillary sinus for treatment of various 
problems, including retrieval of foreign bodies, until the 
development of functional endoscopic sinus surgery [38].
Parangelou [40] and Barrault [41] introduced the 
usefulness of endoscopic surgery, because sometimes 
problems in maxillary sinus did not necessitate cutting 
soft tissue and bone. Endoscopic removal is suggested to 
be a reliable procedure which provides superior visibility 
with a limited incision and respects the integrity of the 
sinus; consequently, the risk of infraorbital nerve damage 
is reduced [5, 6, 8, 9, 10, 41­48].
When planning endoscopic surgery for diseases in the 
maxillary sinus, the surgeon should choose one of two 
different approaches into the maxillary sinus; a transna­
sal approach through the inferior meata or a transoral 
approach via the canine fossa. The transnasal approach 
was described as inadequate to get access to dental mate­
rials dislocated to the bottom of the sinus because the 
acute angle from the inferior meata to the bottom of the 
sinus does not allow fibrescopic access to the object easily. 
Furthermore, even if the entrapment of the objects in the 
basket cage is achieved, it may not be easy to remove the 
object through the narrow and complicated pathway. On 
the other hand, although the transoral approach requires 
a small mucosal incision and an access­hole which is a 
little bigger than the diameter of the object, this approach 
provides easy access to the object located in the bottom 
of the sinus [5].
There are some disadvantages to this procedure. The 
first is that this procedure requires specific training and 
equipment. The next main disadvantage is that this proce­
dure has a limitation of use when the object is large [5, 
38]. Generally, the size of endoscopic retrieve basket is 
no larger than 20 mm [5]. In those cases, we can use a 
smaller Caldwell­Luc approach together with an endo­
scopic device, with decreased swelling, pain and bleed­
ing. Over the long term, the resulting bone defect of the 
lateral antral wall will be smaller than with other meth­
ods, and there will be less expression of antral inflamma­
tion in the overlying soft tissues. Perhaps most important, 
this approach clearly decreases the inherent risk of damage 
to adjacent vital structures, particularly when retrieving a 
large, sharp foreign body from the maxillary antrum [38].
In the last few decades, a relevant improvement of 
surgical techniques previous to, or in association with, 
the placement of implants in the posterior maxilla, such as 
the use of short implants [49­53], placement of an inten­
tional angulated implant to avoid the need for a sinus lift 
procedure [54] or sinus grafting procedures have tremen­
dously expanded the possibilities and indications for such 
treatments [55­61].
Sinus augmentation procedures using a Caldwell­Luc 
approach have demonstrated a high success rate of alveo­
lar bone regeneration beneath the sinus membrane [59]. It 
has been extensively utilized in the last 30 years to increase 
the dimensions of the posterior maxilla for implant place­
ment (the study of Boyne and James [55] in 1980 was one 
of the first papers to describe the modern technique). This 
technique is based on the elevation of the Schneiderian 
membrane from the floor of the maxillary sinus and the 
introduction of a bone graft or a bone substitute. This 
procedure is technically demanding and involves many 
factors that might affect implant survival such as the type 
of graft used for augmentation, the surgical technique and 
the type of implants [62].
The indications for vertical ridge augmentation include 
situations where the remaining bone height is too small 
for proper anchorage of oral implants; unfavorable crown 
to implant ratios and unfavorable esthetic outcomes will 
result from the lack of remaining hard and soft tissues [63]. 
This can be done with the help of an e­PTFE membrane 
and particulated bone or with an en bloc augmentation 
with appositional bone grafts.
In the placement of an intentional angulated implant, 
the implants are positioned at a palatal axial inclina­
tion, between the inferior and medial wall of the maxil­
lary sinus and the palatal cortex of the alveolar process. 
One advantage of this technique is that patients are more 
likely to accept overall treatment that avoids the need for 
a sinus lift. Besides, the 2­stage technique that is often 
employed lengthens treatment time by 6 to 12 months (the 
period needed for the bone graft to be incorporated). One 
disadvantage is that requires an angulated abutment and 
cemented crowns to correct the angulation of the implants 
[54].
Summers [64] has described a less invasive method of 
elevating the sinus floor by the osteotome technique, the 
so­called crestal approach. The crestal approach entails 
exposure of the alveolar ridge, followed by compression 
of bone with cylindrical instruments referred as osteo­
tomes. Sequentially larger diameter osteotomes are used 
to displace the floor of the sinus in an apical direction. 
Bone graft material is then introduced into the floor of 
the sinus through the osteotomy site. Summers’ original 
bone graft material was composed of autogenous bone in 
combination with hydroxyapatite. Similar to conventional 
sinus lift surgery, this technique can be performed at the 
time of implant placement if there is a minimum of 3 to 
4 mm of alveolar height.
This technique with osteotomes can also be done 
with alveolar widening. Osteotomes and chisels produce 
a greenstick fracture leaving the remaining periosteum 
attached to the bone. This periosteally pedicled buccal 
cortex is repositioned and a new implant bed is created 
without even drilling. The major benefit of crestal widen­
ing is that the thin alveolar bone can be utilized for implan­
tation without grafting and the implants placed simulta­
neously with the bone expansion procedure. The bone 
can be flexed to some extent due to its elasticity [65]. The 
direction of forces by chisels should be aimed palatally to 
decrease the damage exerted on the fragile buccal plate. 
One of the problems is generally to assure precise position­
ing of implants according to prosthetic needs. Since the 
expansion is achieved by transposition of the buccal plate 
even more buccally, the implants may have a tendency to 
be inclined too much in the same direction [63].
The use of short implants may also be an alternative. 
A treatment option of short dental implants is of benefit 
to both the patient and the surgeon. For the patient, there Serbian Dental Journal, vol. 56, No 3, 2009 143
is the avoidance of the surgical procedures of autogenous 
bone grafting and nerve transposition. Beside these addi­
tional procedures there are also negative sequelae of donor 
site morbidity for the bone graft and sensory alterations 
of the mental nerve for nerve transposition procedures. 
There is also a significant cost savings via obviation of the 
procedures and the benefits of decreased treatment time 
and less discomfort. For the surgeon, there is the benefit 
of placing a smaller implant in the confined space of the 
mouth and the ability to offer implant therapy to a patient 
population that had previously been denied [66].
Implants with length less than 10 mm have been asso­
ciated with higher failure rates [67]. Other studies have 
claimed similar results when either shorter or longer 
implants were used [68­73]. It is well documented that 
the majority of the stress concentration is distributed at 
the level of the first few threads to the crestal cortical bone 
when an implant is loaded [74]. It has been suggested that 
the use of longer implants to provide a larger surface area 
for stress distribution may not necessarily be appropriate 
or advantage [75]. Once the minimum implant height is 
established for initial stability, width is more important 
than the additional length [74].
CONCLUSION
To decrease the risk for developing side effects, sinus 
augmentation procedure is recommended before inserting 
implants in a resorbed upper jaw where sinus penetration 
is unavoidable. Solution of each case requires customiza­
tion and often combination of those techniques. As implant 
displacement in the paranasal sinuses may be followed by 
infectious complications, an immediate or early removal 
of the displaced implants is indicated. The first choice of 
treatment for removing the dental materials displaced 
into the maxillary sinus should be the technique that the 
surgeon is accustomed, in order to reduce complications. 
The Caldwell­Luc may be an “old­fashioned” technique, 
but it is a simple approach for those that do not have the 
endoscopic equipment and the specific training to manage 
it. But the best technique still is the prevention.
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UVOD
Slu  čaj  no do  spe  va  nje ko  re  no  va zu  ba, en  do  dont  skog ma  te  ri  ja  la 
i zub  nih im  plan  ta  ta u mak  si  lar  ni si  nus su re  la  tiv  no če  ste kom­
pli  ka  ci  je u sto  ma  to  lo  škoj kli  nič  koj prak  si [1]. U li  te  ra  tu  ri se če­
sto po  mi  nje do  spe  va  nje im  plan  ta  ta u mak  si  lar  ni si  nus (to  kom 
hi  rur  škog po  sta  vlja  nja ili ka  sni  je u funk  ci  ji) [2­9]. Čak se mo­
gu na  ći po  da  ci o do  spe  va  nju im  plan  ta  ta u sfe  no  id  ni [10] i et­
mo  id  ni si  nus [11].
Ka  ko je do  spe  va  nje im  plan  ta  ta u gor  njo  vi  lič  ni si  nus vr  lo 
če  sto pra  će  no in  fek  ci  jom [12­15], in  di  ko  va  no je nje  go  vo ra  no 
ukla  nja  nje iz si  nu  sa. Da bi se uklo  nio, im  plan  ta  tu se mo  že pri­
stu  pi  ti kroz hi  rur  šku ra  nu ili pra  vlje  njem otvo  ra kroz pred  nju, 
od  no  sno boč  nu stra  nu gor  nje vi  li  ce (ako je im  plan  tat u gor  njoj 
vi  li  ci) [3, 5, 16] ili en  do  skop  skim pri  stu  pom kroz nos [6, 8, 9].
U ra  du su pred  sta  vlje  na če  ti  ri slu  ča  ja gde su im  plan  ta  ti do­
spe  li u gor  njo  vi  lič  ni si  nus i po  tom uklo  nje  ni Kol  dvel­Li  ko  vim 
(Cald­ well­Luc) pri  stu  pom sa zad  nje stra  ne gor  nje vi  li  ce. In  te­
gri  tet mak  si  lar  ne gra  ne tri  ge  ni  mal  nog živ  ca ni u jed  nom slu­
ča  ju ni  je bio ošte  ćen, a ni  je  dan pa  ci  jent ni  je imao bi  lo ka  kve 
simp  to  me ko  ji bi uka zi  va  li na nje  go  vu po  vre  du. Ta  ko  đe, ni  je 
bi  lo po  sto  pe  ra  ci  o  nih te  go  ba ve  za  nih za sam si  nus, ra  na je do­
bro za  ra  sla i ni  je bi  lo za  o  sta  le oro  an  tral  ne fi  stu  le.
PRIKAZ PRVOG SLUČAJA
Kod 31­go  di  šnjeg pa  ci  jen  ta hi  rur  ški su ugra  đe  na dva zub  na im­
plan  ta  ta u re  gi  ji gor  njih de  snih mo  la  ra. Na  kon šest me  se  ci pa­
ci  jent je po  no  vo do  šao zbog na  stav  ka le  če  nja. To  kom po  stup  ka 
po  sta  vlja  nja gor  njeg de  la im  plan  ta  ta sam im  plan  tat od  jed  nom 
je ne  stao iz vid  nog po  lja. Na  pra  vljen je re  tro  al  ve  o  lar  ni sni  mak 
(Sli  ka 1). Pa  ci  jent je upu  ćen na Kli  ni  ku za oral  nu i mak  si  lo  fa­
ci  jal  nu hi  rur  gi  ju. Na  kon tri  de  set da  na je stan  dard  nom Kol  dvel­
Li  ko  vom hi  rur  škom teh  ni  kom, u lo  kal  noj ane  ste  zi  ji, na  pra  vljen 
ma  li otvor na boč  nom zi  du si  nu  sa, u re  gi  ji gde je do  speo im­
plan  tat. Ve  li  či  na otvo  ra od  re  đe  na je da bu  de do  volj  na za pro  la­
zak im  plan  ta  ta. Po  mo  ću hva  talj  ke za krv  ne su  do  ve im  plan  tat je 
iz  vu  čen iz otvo  ra. Ho  mo  ge  ni ko  šta  ni graft do  bi  jen po  sle odi  za­
nja Šnaj  de  ri  ja  no  ve (Schne­ i­ de­ rian) mem  bra  ne s po  da gor  njo  vi­
lič  nog si  nu  sa po  sta  vljen je u ra  nu da bi se na  pra  vio pro  stor za 
po  sta  vlja  nje dru  gog im  plan  ta  ta (Sli  ka 2).
PRIKAZ DRUGOG SLUČAJA
Pa  ci  jen  tu sta  rom 81 go  di  nu ugra  đe  no je po osam zub  nih im­
plan  ta  ta u gor  njoj i do  njoj vi  li  ci zbog pro  te  tič  ke re  ha  bi  li  ta  ci  je 
me  ta  lo  ke  ra  mič  kim mo  sto  vi  ma. Im  plan  tat je po  me  ren i iz gu­
bljen iz vi  da to  kom po  sta  vlja  nja gor  njeg de  la (Sli  ka 3). Na  kon 
se  dam da  na Kol  dvel­Li  ko  vim pri  stu  pom im  plan  tat je vra  ćen na 
svo  je me  sto (Sli  ke 4 i 5).
PRIKAZ TREĆEG SLUČAJA
Pa  ci  jen  tu sta  rom 47 go  di  na ugra  đe  na su dva zub  na im  plan  ta­
ta u re  gi  ji gor  nje vi  li  ce s le  ve stra  ne po  sle uspe  šno po  sta  vlje  na 
tri im  plan  ta  ta. Je  dan im  plan  tat je ne  stao iz vi  da to  kom uzi  ma­
nja hra  ne, a dru  gi dan po  sle po  sta  vlja  nja gor  njeg de  la im  plan­
ta  ta (Sli  ka 6). Kol  dvel­Li  ko  vim pri  stu  pom im  plan  tat je vra  ćen 
na svo  je me  sto.
PRIKAZ ČETVRTOG SLUČAJA
Pa  ci  jent  ki  nji sta  roj 50 go  di  na ugra  đe  na su tri zub  na im  plan  ta­
ta u re  gi  ji gor  nje vi  li  ce sa de  sne stra  ne. Ona je ko  ri  sti  la po  kret­
nu pro  te  tič  ku na  dok  na  du. Šest me  se  ci po  sle to  ga, u dru  goj fa  zi, 
sto  ma  to  log ni  je mo  gao na  ći tre  ći im  plan  tat. Im  plan  tat je naj  ve­
ro  vat  ni  je bio po  me  ren pro  te  zom (Sli  ka 7). Kol  dvel­Li  ko  vim pri­
stu  pom u lo  kal  noj ane  ste  zi  ji im  plan  tat je vra  ćen na svo  je me  sto.
DISKUSIJA
Al  ve  o  lar  na kost je po  se  ban deo ko  sti do  nje i gor  nje vi  li  ce ko  ji 
da  je pot  po  ru zu  bi  ma. Ona je sa  sta  vlje  na od sno  po  va ko  sti ko  ji 
su or  ga  ni  zo  va  ni u pa  ra  lel  ne slo  je  ve kru  nič  no­api  kal  ne ori  jen­
ta  ci  je. Kost pred  njeg de  la gor  nje vi  li  ce je ma  nje gu  sti  ne od ko­
sti do  nje vi  li  ce, a ve  će gu  sti  ne od zad  njeg de  la gor  njo  vi  lič  ne ko­
sti [17]. Ne  do  sta  ci i de  for  mi  te  ti al  ve  o  lar  nog gre  be  na mo  gu bi  ti 
re  zul  tat po  vre  de, pa  ro  don  tal  nog obo  lje  nja, hi  rur  škog le  če  nja ili 
kon  ge  ni  tal  nog po  re  me  ća  ja u raz  vo  ju. Re  sorp  ci  ja na  kon gu  bit­
ka zu  ba de  ša  va se na ti  pi  čan na  čin: pr  vo se re  sor  bu  je spoljašnji 
deo al  ve  o  lar  nog gre  be  na, što ima uti  ca  ja pre sve  ga na nje  go  vu 
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ši  ri  nu, a ka  sni  je i na vi  si  nu [18, 19]. Al  ve  o  lar  na kost se re  sor­
bu  je po  sle va  đe  nja ili iz  bi  ja  nja zu  ba mno  go br  že pr  vih go  di  na. 
Pro  ce  nje  ni gu  bi  tak je 40­60% to  kom tri go  di  ne, a ka  sni  je se 
sma  nju  je na 0,25­0,5% go  di  šnje [20]. Sma  tra se da je uzrok re­
sorp  ci  je al  ve  o  lar  ne ko  sti atro  fi  ja zbog ne  u  po  tre  be, sma  nje  nog 
do  to  ka kr  vi, lo  ka  li  zo  va  nog za  pa  lje  nja ili pri  ti  ska pro  te  ze [20].
U stan  dard  noj te  ra  pi  ji im  plan  ta  ti  ma u re  gi  ji gor  nje vi  li  ce pre­
po  ru  ču  ju se im  plan  ta  ti du  ži od 10 mm, kao i mak  si  ma  lan broj 
im  plan  ta  ta u slu  ča  ju te  ra  pi  je su  pra  den  tal  nim pro  te  za  ma [21, 
22]. Zad  nji deo gor  nje vi  li  ce uglav  nom ima ogra  ni  če  nu ko  li  či­
nu ko  sti zbog atro  fi  je al  ve  o  lar  nog gre  be  na i po  sto  ja  nja gor  njo­
vi  lič  nog si  nu  sa i tan  ke kor  ti  kal  ne ko  sti ma  le gu  sti  ne [3, 23, 24, 
25]. Po  sle  dič  no, po  sta  vlja  nje im  plan  ta  ta u zad  nji deo gor  nje 
vi  li  ce mo  že bi  ti kom  pli  ko  van. S ob  zi  rom na to da su da se oni 
obič  no po  sta  vlja  ju bli  zu po  da gor  njo  vi  lič  nog si  nu  sa, ova  kav pri­
stup vr  lo la  ko mo  že do  ve  sti do po  sta  vlja  nja im  plan  ta  ta u si  nus.
Uop  šte  no gle  da  no, čak i ako je im  plan  tat po  sta  vljen u gor­
njo  vi  lič  ni si  nus, to ne  ma zna  ča  ja na is  hod le  če  nja [26, 27]. Po­
zna  to je da sit  ne per  fo  ra  ci  je slu  zo  ko  že si  nu  sa ko  je na  sta  ju to­
kom po  sta  vlja  nja im  plan  ta  ta spon  ta  no ozdra  vlju  ju [24, 26­30]. 
Bra  ne  mark (Brå­ ne­ mark) i sa  rad  ni  ci [26] su za  pa  zi  li da su de­
lo  vi im  plan  ta  ta ko  ji pro  di  ru u no  snu ili si  nu  snu šu  plji  nu obič­
no po  kri  ve  ni nor  mal  nim mu  ko  pe  ri  o  stom i ne iza  zi  va  ju ne  že­
lje  ne efek  te u šu  plji  na  ma. Da bi sma  nji  li ri  zik od na  stan  ka ne­
že  lje  nih efe  ka  ta, pre  po  ruč  lji  vo je da se ura  di po  di  za  nje si  nu  sne 
slu  zo  ko  že pre po  sta  vlja  nja im  plan  ta  ta u slu  ča  je  vi  ma re  sor  bo  va­
ne gor  nje vi  li  ce, gde je pro  dor u si  nus ne  iz  be  žan.
Đung (Jung) i sa  rad  ni  ci [31] su u is  tra  ži  va  nju na psi  ma uoči  li 
da, ka  da im  plan  ta  ti pro  dru u slu  zo  ko  žu si  nu  sa ma  nje od 2 mm, 
na  sta  je spon  ta  no po  kri  va  nje im  plan  ta  ta slu  zo  ko  žom. S dru  ge 
stra  ne, ka  da im  plan  ta  ti pro  dru vi  še od 4 mm, api  kal  ni deo im­
plan  ta  ta se ne po  kri  je slu  zo  ko  žom si  nu  sa. Zbog to  ga se mo  že 
oče  ki  va  ti da će im  plan  ta  ti u gor  njo  vi  lič  nom si  nu  su de  lo  va  ti kao 
stra  no te  lo i iza  zi  va  ti upa  lu i si  nu  zi  tis. Ipak, ni  je bi  lo pa  to  lo  ških 
zna  ko  va u stu  di  ji ni kod jed  nog od gor  njo  vi  lič  nih si  nu  sa pri pro­
do  ru im  plan  ta  ta bi  lo 4 mm ili 8 mm. Na iz  lo  že  nim stra  na  ma 
im  plan  ta  ta ko  ji ni  je bio po  kri  ven slu  zo  ko  žom na  la  zio se de  bris. 
Slu  zo  ko  ža si  nu  sa oko im  plan  ta  ta ni  je po  ka  zi  va  la ni  je  dan znak 
upa  le, što se mo  že ob  ja  sni  ti di  rekt  nom ve  zom slu  zo  ko  že si  nu­
sa za im  plan  tat, ko  jom se stva  ra pre  pre  ka ka si  nu  snoj šu  plji  ni.
U dru  goj stu  di  ji Đun  ga i sa  rad  ni  ka [32] u vi  še od po  la slu­
ča  je  va za  be  le  že  no je za  de  blja  nje slu  zo  ko  že oko im  plan  ta  ta i de­
lo  va iz  lo  že  nih si  nu  snoj šu  plji  ni. Za  ni  mlji  vo je, me  đu  tim, da ni­
je bi  lo simp  to  ma upa  le gor  njo  vi  lič  nog si  nu  sa usled za  de  blja  nja 
slu  zo  ko  že to  kom pe  ri  o  da pra  će  nja (6­10 me  se  ci). Sma  tra se da 
je to po  sle  di  ca ogra  ni  če  nog za  de  blja  nja slu  zo  ko  že ko  ja je sa  mo 
za  hva  ta  la pod si  nu  sa.
Usta  no  vlje  no je da pro  tru  zi  ja im  plan  ta  ta u no  snu šu  plji  nu 
mo  že iza  zva  ti ri  no  si  nu  zi  tis, te upa  lu no  sne i si  nu  sne šu  plji  ne 
[33]. Naj  ve  ro  vat  ni  je ob  ja  šnje  nje za ovu kom  pli  ka  ci  ju, ka  ko su 
ob  ja  sni  li Ra  ge  bar (Rag­ ho­ e­ bar) i sa  rad  ni  ci [33], mo  že bi  ti po­
re  me  ćen tok va  zdu  ha u no  su ko  ji je mo  gao iza  zva  ti iri  ta  ci  ju slu­
zo  ko  že. Ta  ko  đe, nor  mal  no či  šće  nje no  sne slu  zo  ko  že bi mo  glo 
bi  ti ome  te  no blo  ka  dom mu  ko  ci  li  jar  nog pu  ta im  plan  ta  tom, što 
po  ja  ča  va upa  lu [34, 35, 36]. Mo  gu  će je da pro  di  ra  nje im  plan  ta­
ta u gor  njo  vi  lič  ni si  nus mo  že ome  ta  ti nor  mal  nu funk  ci  ju si  nu­
sa na sli  čan na  čin kao i u no  snoj šu  plji  ni [32]. Ti  men  ga (Tim­
men­ ga) i sa  rad  ni  ci [28] su za  be  le  ži  li da se po  sto  pe  ra  ci  o  ni si  nu­
zi  tis na  kon uzi  ma  nja de  la ko  sti s po  da si  nu  sa do  ga  đa kod pa  ci­
je  na  ta s pre  di  spo  zi  ci  jom za ta  kve upa  le. To zna  či da iz  lo  že  nost 
im  plan  ta  ta si  nu  snoj šu  plji  ni mo  že iza  zva  ti upa  lu kod tih pa  ci­
je  na  ta zbog za  de  blja  nja slu  zo  ko  že, ko  ja re  me  ti oste  o  mu  ko  zni 
kom  pleks [32].
Iako je po  zna  to da im  plan  ta  ti ko  ji su mi  gri  ra  li u gor  njo  vi­
lič  ni si  nus ne mo  gu od  re  di  ti di  rekt  no upal  ni pro  ces [4], stra­
na te  la u pa  ra  na  zal  nim šu  plji  na  ma ipak tre  ba uklo  ni  ti jer mo­
gu iza  zva  ti upa  lu ili si  nu  zi  tis ome  ta  ju  ći mu  ko  ci  li  jar  ne kret  nje 
[14, 15, 33]. Da bi se ma  te  ri  jal uklo  nio iz gor  njo  vi  lič  nog si  nu  sa, 
po  sto  je tri glav  na pri  stu  pa: kroz hi  rur  šku ra  nu iz  va  đe  nog zu  ba, 
pra  vlje  njem otvo  ra kroz oč  njač  ku ja  mu ili en  do  skop  skim pri­
stu  pom. Pri  stup kroz zub  nu ča  ši  cu je naj  lak  ši ka  da je ma  li ko­
ren zu  ba pro  šao u gor  njo  vi  lič  ni si  nus to  kom va  đe  nja zu  ba [37]. 
Ipak, re  zul  tat pri  me  ne ovo  ga po  stup  ka mo  že bi  ti ne  iz  ve  stan ka­
da je ma  te  ri  jal za  ro  bljen u žle  bu si  nu  sa i obič  no vo  di po  sto  pe  ra­
ci  o  nom sma  nje  nju al  ve  o  lar  nog gre  be  na to  kom pro  ce  du  re po  ve­
ća  va  nja zub  ne ča  ši  ce, da bi pro  šla tu  bu za suk  ci  ju. Dru  gi po  stu­
pak je kla  si  čan pri  stup po Kol  dvel­Li  ku [37, 38]. Ipak, on mo  že 
do  ve  sti do re  trak  ci  je me  kih tki  va obra  za i pa  re  ste  zi  je in  fra  or  bi­
tal  nog ner  va [39]. Kol  dvel­Li  kov pri  stup je bi  la me  to  da iz  bo­
ra za pri  stu  pa  nje gor  njo  vi  lič  nom si  nu  su to  kom raz  li  či  tih te  ra­
pij  skih pro  ce  du  ra, uklju  ču  ju  ći ukla  nja  nje stra  nih te  la, dok ni  je 
raz  vi  je  na en  do  skop  ska hi  rur  gi  ja [38].
Pa  ran  ge  lu (Pa­ ran­ ge­ lou) [40] i Ba  rolt (Bar­ ra­ ult) [41] su uve  li 
u prak  su en  do  skop  sku hi  rur  gi  ju, za  to što ne  ka obo  lje  nja gor  njo­
vi  lič  nog si  nu  sa ni  su iz  i  ski  va  la oba  ve  zno od  se  ca  nje me  kih tki  va 
i ko  sti. En  do  skop  ski pri  stup se pre  po  ru  ču  je zbog to  ga što pru­
ža mo  guć  nost do  bre pre  gled  no  sti uz mi  ni  mal  nu in  ci  zi  ju i ču­
va  nje in  te  gri  te  ta si  nu  sa, što po  sle  dič  no sma  nju  je ri  zik od ošte­
će  nja in  fra  or  bi  tal  nog ner  va [5, 6, 8, 9, 10, 41­48].
To  kom do  no  še  nja pla  na za en  do  skop  sko le  če  nje obo  lje  nja gor­
njo  vi  lič  nog si  nu  sa hi  rurg mo  že oda  bra  ti dva raz  li  či  ta pri  stu  pa 
gor  njo  vi  lič  nom si  nu  su: pri  stup kroz nos, kroz do  nji no  sni hod­
nik, i pri  stup kroz usta, kroz oč  njač  ku ja  mu. Pri  stup kroz nos je 
ozna  čen kao ne  a  de  kva  tan da bi se pri  stu  pi  lo ma  te  ri  ja  li  ma ko  ji 
su u dnu si  nu  sa zbog oštrog ugla od do  njeg no  snog hod  ni  ka do 
po  da si  nu  sa, ko  ji ne do  zvo  lja  va in  stru  men  ti  ma da do  seg  ne obje­
kat s la  ko  ćom. Čak i ako se pred  met uhva  ti, bi  će ga te  ško iz  vu­
ći kroz uzak i kom  pli  ko  va  ni pro  laz. S dru  ge stra  ne, iako pri  stup 
kroz usnu du  plju zah  te  va ma  lo za  se  ca  nje slu  zo  ko  že i pra  vlje  nje 
otvo  ra ma  lo ve  ćeg od pred  me  ta, on omo  gu  ća  va la  ko do  se  za  nje 
do objek  ta ko  ji se na  la  zi na dnu si  nu  sne šu  plji  ne [5].
Po  sto  je i ne  do  sta  ci ova  kve pro  ce  du  re. Pr  vi je da ova  kva te­
ra  pi  ja zah  te  va po  seb  nu obu  ku i opre  mu. Sle  de  ći ne  do  sta  tak je 
da je pro  ce  du  ra ne  iz  vo  dlji  va ka  da su u pi  ta  nju ve  li  ki pred  me  ti 
[5, 38]. Uop  šte  no, ve  li  či  na en  do  skop  ske kor  pe za pred  me  te ni  je 
ve  ća od 20 mm [5]. U ova  kvim slu  ča  je  vi  ma mo  že se pri  me  ni  ti 
ma  li Kol  dvel­Li  kov pri  stup za  jed  no s in  stru  men  ti  ma za en  do­
sko  pi  ju, jer se na taj na  čin sma  nju  je na  sta  nak oto  ka, bo  la i kr­
va  re  nja. Du  go  roč  no gle  da  no, ne  do  sta  tak ko  sti na boč  nom zi  du 
si  nu  sa bi  će ma  nji ne  go pri  me  nom dru  gih me  to  da i bi  će sla  bi  je 
iz  ra  že  na upa  la si  nu  sne slu  zo  ko  že ko  ja po  kri  va ošte  će  nje. I ono 
što je mo  žda naj  va  žni  je, ovaj pri  stup sma  nju  je ri  zik od ošte  će­
nja su  sed  nih struk  tu  ra, na  ro  či  to ka  da se ukla  nja  ju ve  li  ka, oš­
tra stra  na te  la iz gor  njo  vi  lič  nog si  nu  sa [38].
Po  sled  nje dve de  ce  ni  je una  pre  đe  nje hi  rur  ških teh  ni  ka pre ili 
to  kom po  sta  vlja  nja im  plan  ta  ta u zad  nji deo gor  nje vi  li  ce, kao 
npr. krat  kih im  plan  ta  ta [49­53], kao i po  sta  vlja  nje im  plan  ta  ta 
pod uglom da bi se iz  be  glo po  di  za  nje slu  zo  ko  že si  nu  sa [54] ili 
na  dok  na  da de  la si  nu  sa, zna  čaj  no je po  ve  ća  lo mo  guć  no  sti i in­
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Me  to  da na  dok  na  de si  nu  sne šu  plji  ne pri  me  nom Kol  dvel­Li­
ko  vog pri  stu  pa ima vi  sok ni  vo uspe  ha u re  ge  ne  ra  ci  ji al  ve  o  lar­
ne ko  sti is  pod slu  zo  ko  že si  nu  sa [59]. Ona se na  ro  či  to ko  ri  sti  la 
u po  sled  njih 30 go  di  na, da bi se po  ve  ća  la ve  li  či  na zad  njeg de­
la gor  nje vi  li  ce za po  sta  vlja  nje im  plan  ta  ta, a is  tra  ži  va  nje Boj  na 
(Boyne) i Džem  sa (Ja­ mes) [55] iz 1980. go  di  ne bi  lo je jed  no od 
naj  ra  ni  jih ko  je opi  su  je mo  der  nu teh  ni  ku. Ova teh  ni  ka se za  sni­
va na po  di  za  nju Šnaj  de  ri  ja  no  ve mem  bra  ne od po  da gor  njo  vi  lič­
nog si  nu  sa i uno  še  nja na  dok  na  de ko  sti ili za  me  ne za kost. Ova 
pro  ce  du  ra teh  nič  ki zah  te  va i uklju  ču  je mno  go fak  to  ra ko  ji mo­
gu uti  ca  ti na op  sta  nak im  plan  ta  ta, kao što su tip im  plan  ta  ta ko  ji 
je ko  ri  šćen za na  dok  na  du i hi  rur  ška teh  ni  ka [62].
In  di  ka  ci  je za ver  ti  kal  nu na  dok  na  du gre  be  na su on  da ka  da 
je pre  o  sta  la kost su  vi  še ma  la za od  go  va  ra  ju  ću po  dr  šku im  plan­
ta  ti  ma, ka  da je ne  po  vo  ljan od  nos kru  ni  ce i im  plan  ta  ta i ka  da je 
lo  ša este  ti  ka kao po  sle  di  ca ne  do  sta  ju  ćeg čvr  stog i me  kog tki  va 
[63]. Ovo se mo  že re  ši  ti po  mo  ću e­PTFE mem  bra  ne i gra  nu  la 
ko  sti ili na  dok  na  dom u ob  li  ku ko  šta  nog graf  ta.
Ka  da se im  plan  ta  ti po  sta  vlja  ju pod uglom, oni se po  zi  ci  o  ni  ra­
ju pod uglom ka nep  cu iz  me  đu do  njeg i me  di  jal  nog zi  da gor  njo­
vi  lič  nog si  nu  sa i nep  ča  nog kor  tek  sa al  ve  o  lar  nog pro  ce  sa. Pred­
nost ove teh  ni  ke je u to  me što pa  ci  jen  ti lak  še pri  hva  ta  ju te  ra  pi­
ju ko  ja ne uklju  ču  je po  di  za  nje slu  zo  ko  že al  ve  o  lar  ne ko  sti. Po  red 
to  ga, dvo  fa  zna me  to  da obič  no zah  te  va vre  me od šest do dva  na­
est me  se  ci, što je pe  riod ko  ji je po  tre  ban da se kost in  kor  po  ri  ra. 
Ma  na je što zah  te  va gor  nji deo im  plan  ta  ta ta  ko  đe pod uglom i da 
kru  ni  ca bu  de ko  rekt  no ce  men  ti  ra  na pre  ma uglu im  plan  ta  ta [54].
Sa  mers (Sum­ mers) [64] je opi  sao ma  nje agre  siv  nu me  to­
du po  di  za  nja slu  zo  ko  že si  nu  sa teh  ni  kom oste  o  to  mi  je, tzv. vr­
šni pri  stup. On pod  ra  zu  me  va ot  kri  va  nje al  ve  o  lar  nog gre  be  na 
pra  će  no pri  ti  ska  njem ko  sti ci  lin  drič  nim in  stru  men  tom ko  ji se 
na  zi  va “oste  o  tom”. Ve  ći oste  o  to  mi se ko  ri  ste da bi po  me  ri  li pod 
si  nu  sa u api  kal  nom prav  cu. Ta  da se ko  šta  ni graft uno  si u si  nus 
kroz me  sto oste  o  to  mi  je. Sa  mer  sov ori  gi  nal  ni ko  šta  ni graft se sa­
sto  ji od auto  ge  ne ko  sti u kom  bi  na  ci  ji s hi  drok  si  a  pa  ti  tom. Slič­
no stan  dard  noj ope  ra  ci  ji, ova teh  ni  ka se mo  že pri  me  ni  ti u vre­
me po  sta  vlja  nja im  plan  ta  ta, obez  be  đu  ju  ći da ima bar 3­4 mm 
vi  si  ne al  ve  o  lar  nog gre  be  na.
Ova teh  ni  ka s oste  o  to  mom mo  že omo  gu  ći  ti i pro  ši  re  nje al­
ve  o  lar  nog gre  be  na. Oste  o  to  mi i dle  ta iza  zi  va  ju tzv. pre  lom dr­
ve  ne gran  či  ce, osta  vlja  ju  ći pe  ri  ost na ko  sti. Ovaj pe  ri  o  stal  no 
ve  zan bu  kal  ni kor  teks je re  po  ni  ran i no  vo me  sto za im  plan­
tat je na  pra  vlje  no bez bru  še  nja. Glav  na pred  nost vr  šnog ši  re­
nja je u to  me što se tan  ka al  ve  o  lar  na kost mo  že is  ko  ri  sti  ti bez 
do  da  va  nja graf  ta, a i im  plan  ta  ti se mo  gu po  sta  vi  ti u istom ak­
tu. Kost se do  ne  kle mo  že sa  vi  ti jer je ela  stič  na [65]. Si  le na dle­
to tre  ba  lo bi da bu  du usme  re  ne ka nep  cu, da bi se sma  nji  la mo­
guć  nost ošte  će  nja ose  tlji  ve bu  kal  ne la  me  le. Je  dan od pro  ble  ma 
je da se obez  be  di pre  ci  zno po  sta  vlja  nje im  plan  ta  ta u skla  du s 
pro  te  tič  kim zah  te  vi  ma. Bu  du  ći da je pro  ši  re  nje po  stig  nu  to po­
me  ra  njem obra  zne la  me  le ka obra  zu, im  plan  ta  ti se mo  gu isu­
vi  še nag  nu  ti u istom prav  cu [63].
Upo  tre  ba krat  kih im  plan  ta  ta mo  že ta  ko  đe bi  ti jed  na od mo­
guć  no  sti, jer su po  god  ni i za hi  rur  ga i za pa  ci  jen  ta. Kod pa  ci­
jen  ta se iz  be  ga  va po  sta  vlja  nje auto  ge  nog ko  šta  nog graf  ta i po­
me  ra  nja ner  va. Ne sa  mo da su to do  dat  ne pro  ce  du  re, već i one 
no  se svo  je ri  zi  ke, kao što su po  re  me  ća  ji na me  stu oda  kle se uzi­
ma ko  šta  ni graft i sen  zi  tiv  ni po  re  me  ća  ji ner  va to  kom po  me  ra­
nja. Ta  ko  đe, po  sto  ji ušte  da nov  ca sma  nje  njem do  dat  nih pro  ce­
du  ra, vre  me  na le  če  nja i ne  la  god  no  sti. Za hi  rur  ga po  sto  ji pred­
nost od po  sta  vlja  nja ma  lih im  plan  ta  ta u sma  nje  nom pro  sto  ru 
usne du  plje i mo  guć  nost da se po  nu  di te  ra  pi  ja im  plan  ta  ti  ma i 
pa  ci  jen  ti  ma ko  ji su pret  hod  no bi  li od  bi  je  ni [66].
Ipak, im  plan  ta  ti ma  nji od 10 mm če  šće ima  ju ma  nje uspe­
ha [67]. Dru  ge stu  di  je go  vo  re o istom pro  cen  tu uspe  ha, bi  lo da 
su ko  ri  šće  ni kra  ći ili du  ži im  plan  ta  ti [68­73]. Ta  ko  đe je do  bro 
pro  u  če  no da je kon  cen  tra  ci  ja stre  sa ras  po  re  đe  na na ni  vou pr­
vih ne  ko  li  ko na  vo  ja ka vr  hu ko  sti, ka  da je im  plan  tat op  te  re  ćen 
[74]. Ob  ja  šnje  no je da im  plan  ta  ti ko  ji obez  be  đu  ju ve  ću po  vr  ši­
nu za di  stri  bu  ci  ju stre  sa ni  su uvek i naj  bo  lji [75]. Ka  da je mi­
ni  mal  na vi  si  na im  plan  ta  ta ini  ci  jal  no sta  bil  na, ši  ri  na je mno  go 
va  žni  ja od do  dat  ne du  ži  ne [74].
ZAKLJUČAK
Da bi se sma  njio ri  zik od ne  že  lje  nih efe  ka  ta, pre  po  ru  ču  je se na­
dok  na  da ko  sti pre po  sta  vlja  nja im  plan  ta  ta u re  sor  bo  va  nu gor­
nju vi  li  cu, gde je pro  dor u si  nus ne  iz  be  žan. Re  ša  va  nje sva  kog 
slu  ča  ja zah  te  va po  seb  nu teh  ni  ku ili če  sto kom  bi  na  ci  ju teh  ni  ka. 
S ob  zi  rom na to da je do  spe  va  nje im  plan  ta  ta u gor  njo  vi  lič  ni si­
nus vr  lo če  sto pra  će  no in  fek  ci  jom, in  di  ko  va  no je nje  go  vo ra  no 
ukla  nja  nje iz si  nu  sa. Me  to  da iz  bo  ra tre  ba da bu  de ona ko  ju je 
hi  rurg na  vi  kao da pri  me  nju  je, da bi se spre  či  la mo  guć  nost na­
stan  ka kom  pli  ka  ci  ja. Kol  dvel­Li  kov pri  stup se mo  že sma  tra­
ti sta  ro  mod  nim, ali je vr  lo jed  no  sta  van za pri  me  nu za one ko  ji 
ne  ma  ju opre  mu za en  do  sko  pi  ju i ni  su do  volj  no ob  u  če  ni. Ipak, 
naj  bo  lja teh  ni  ka je pre  ven  ci  ja na  stan  ka ovih pro  ble  ma.